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Jow voltage arc and should show absorption when a long column of
iodine is heated to a point where a considerable amount of dissociation
is present. Efforts to detect this line as well as the corresponding line
for arsenic vapor have been unsuccessful. Of course there are thousands
of lines present in this region, but these belong to the complicated mo-
lecular band spectrum and disappear if the temperature is high and
pressure low.

Assuming, in the critical potential measurements, that the electronic
impacts occurred with dissociated molecules, it is quite likely that the
velocity of the 2.34 volt electron is further increased on account of the
electron affinity of the iodine atom. The total kinetic energy absorbed
should then be not 2.3 volts but 2.3 + E. This might give rise to a
resonance line at 2200 A or possibly a band terminating in this region.
However we are confronted with the experimental fact that an electron
of higher speed, say 6 volts, may suffer a velocity loss of 2.3 volts and
leave the atom with a velocity of 3.7 volts. What becomes of the energy
corresponding to this velocity loss of 2.3 volts?

Various facts indicate that with polyatomic elements the ordinarily
observed critical potentials are usually characteristic of the molecule
rather than the atom. Accordingly the observed resonance potential
might represent the true resonance potential of the atom plus the work
required to dissociate the molecule. Similarly the ordinarily observed
ionimtion potential may represent the true ionization potential of the
atom plus the work of dissociation of the molecule. Smyth and Comp-
ton11 observed two ionization potentials in iodine, the lower one being
very faint, and 1.4 volts less than the more pronounced critical velocity.
The work required to dissociate the iodine molecule is 1.6 volts. This
lower faint ionization appears to correspond to the 13.5 point for hydro-
gen and may be due to the atoms which have been dissociated by the
hot cathode.

Still further the molecule may be dissociated by the impact at the
observed resonance potential and the impacting electron may be drawn
into one of the atoms on account of the electron affinity. The char-
acteristic radiation should then be located in another part of the spec-
trum and might be a band, a line or a group of lines. If we consider the
electron affinity of the molecule many other simple possibilities readily
suggest themselves.

In practically all cases the resonance potentials of the polyatomic
elements lead to wave-length values which lie in a region of strong band

11 Phys. Rev., 16, pp. 501-13 (1920).19-44 (1922); 55, pp. 354-9 (1922).
